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FIELD OF THE INVENTION 

The present invention relates to integrated circuits and more particularly to a die 
assembly and method for forming a die on a wafer. 

BACKGROUND OF THE INVENTION 

1 0 Modern integrated circuit technology typically involves the formation of die of 

* m operational circuitry formed on a wafer of semiconductor material Referring to Fig. 1, one or 
more dies 2 may be formed in a conventional manner on a wafer 4, which is formed from a 

'HI 

y semiconductor material such as silicon. The dies 2 are integrated circuits or devices that have 
% been formed but have not been detached from the wafer 4. For clarity, only one row of dies 2 is 
W1 5 shown, but it will be understood that generally multiple rows and columns of dies 2 are formed 
p to substantially fill the wafer 4. Each die 2 includes an active portion 1 surrounded by an 
Ti inactive portion 3. The active portion 1 includes the integrated circuitry of the die. Typically, no 
III integrated circuitry is formed in the inactive portion 3 . A plurality of input bond pads 6 typically 
m is formed on the active portion 1 of die 2 and is connected to the integrated circuitry of the die. 
20 The dies are separated by a spacing 8 referred to as the "scribe". The scribe is formed of a non- 
conducting material that forms wafer 4 and typically has a width in the range of about 700 to 
about 900 microns, although scribe 8 can have any width suitable for isolating adjacent die. No 
integrated circuits are formed in the scribe. 

During a typical wafer test procedure, such as during wafer-level burn-in testing, 
25 conventional testing apparatus (not shown) are used to electrically test the dies 2 while still on 
the wafer 4. The testing apparatus includes mechanical probes that physically contact the metal 
input bond pads 6 of the dies 2. The input bond pads 6 provide a connection for the input of 
electrical signals to the integrated circuitry formed on the die and also provide a connection point 
for testing the integrated circuitry formed on the die. A limitation associated with such a wafer 
30 test procedure is that the input bond pads 6 may be too small to be suitably accessible by the 
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mechanical probes of the testing apparatus. For example, input bond pads 6 typically are square 
in shape and may be as small as only 105 microns on each side. Another limitation associated 
with such a wafer test procedure is that the input bond pads 6 may be situated on the wafer so as 
to be difficult to access by the testing apparatus. 

Accordingly, there is a need for a method for forming a die on a wafer wherein the die 
can be accurately tested before the die is separated from a wafer. There is a further need for a 
die assembly for forming a die on a wafer wherein the die assembly is configured to permit 
accurate testing of the die before the die is separated from the wafer. 

SUMMARY OF THE INVENTION 

This summary of the invention section is intended to introduce the reader to aspects of 
the invention and is not a complete description of the invention. Particular aspects of the 
invention are pointed out in other sections hereinbelow, and the invention is set forth in the 
appended claims which alone demarcate its scope. 

In accordance with an exemplary embodiment of the present invention, a method for 
forming a die is provided. The method includes forming on a wafer a die having an active 
portion comprising integrated circuitry. The die has at least one input bond pad formed on the 
active portion. The method also includes forming at least one test pad on the die and forming a 
conductive path between the input bond pad and the test pad. A portion of the conductive path is 
formed on the die outside of the active portion of the die. 

In accordance with another exemplary embodiment of the present invention, a die 
assembly including a die formed on a wafer is provided. The die has an active portion that 
includes integrated circuitry. At least one input bond pad is formed on the active portion of the 
die and at least one test pad is formed on the die. A conductive path electrically couples the 
input bond pad to the test pad. A portion of the conductive path is formed outside of the active 
portion of the die. 

In accordance with a further exemplary embodiment of the present invention, a method 
for preparing a die on a wafer for testing by a testing apparatus is provided. The method 
includes forming on a wafer a die having an active portion that includes integrated circuitry. The 
method also includes forming a plurality of input bond pads on the active portion of the die and 
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forming a plurality of test pads on the die. The test pads are accessible to the testing apparatus. 
Each test pad corresponds to one of the input bond pads. A conductive path is formed between 
each of the test pads and the corresponding input bond pads. A portion of each of the conductive 
paths is formed outside of the active portion of the die. The method further includes testing the 
5 die by contacting at least one of the test pads with the testing apparatus. 

In accordance with yet another exemplary embodiment of the present invention, a die has 
an active portion including integrated circuitry. A plurality of input bond pads is formed on the 
active portion and a plurality of test pads is formed on the die. The die also includes conductive 
lines that are initially formed to electrically couple each of the input bond pads with one of the 

W 0 test pads. A portion of each of the conductive lines is formed on an area outside of the active 

g portion of the die and is subsequently severed at a point outside of the active portion. 

f \ These and other aspects of the present invention are described in the following 

yp description, attached drawings and claims. 

f BRIEF DESCRIPTION OF THE DRAWINGS 

215 A more complete understanding of the present invention may be derived by referring to 

the detailed description and claims, considered in connection with the figures, wherein like 

Q reference numbers refer to similar elements throughout the figures, and: 

m 

Fig. 1 is a schematic illustration of a semiconductor wafer with die formed thereon as is 
known in the art; 

20 Fig. 2 is a schematic illustration of a wafer with a die assembly formed thereon in 

accordance with an exemplary embodiment of the present invention; 

Fig. 3 is a schematic illustration of a wafer with die being tested by a testing apparatus; 

and 

Figs. 4-6 are schematic illustrations of wafers with die assemblies formed thereon in 
25 accordance with other exemplary embodiments of the present invention. 

Skilled artisans will appreciate that elements in the figures are illustrated for simplicity 
and clarity and have not necessarily been drawn to scale. For example, the dimensions of some 
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of the elements in the figures may be exaggerated relative to other elements to help to improve 
understanding of embodiments of the present invention. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

The following description is of exemplary embodiments only and is not intended to limit 
the scope, applicability or configuration of the invention in any way. Rather, the following 
description provides a convenient illustration for implementing exemplary embodiments of the 
invention. Various changes to the described embodiments may be made in the function and 
arrangement of the elements described without departing from the scope of the invention as set 
forth in the appended claims. 

Fig. 2 illustrates a die assembly 10 in accordance with an exemplary embodiment of the 
invention. A die 12 is formed on a wafer 14 in a conventional manner as is well known and 
widely practiced in the semiconductor industry. For purposes of clarity, only a portion of the 
wafer 14 is illustrated and additional dies that may be formed on that wafer have been omitted 
from Fig. 2. Die 12 includes an active portion 24 surrounded by an inactive portion 26. Active 
portion 24 includes the integrated circuitry of the die. A minimal amount of integrated circuitry 
may be formed in the inactive portion 26, although preferably no integrated circuitry integral to 
the functioning of the die is formed in the inactive portion. The active portion 24 of die 12 
includes a plurality of input bond pads 16 and a plurality of test pads 18. Input bond pads 16 are 
connected to the integrated circuitry (not shown) of die 12. Each of the test pads 18 corresponds 
to one or more of the input bond pads 16. Alternatively, each of the input bond pads 16 may 
correspond to one or more of the test pads 18. For purposes of clarity, Fig. 2 illustrates one input 
bond pad 16 connected to one test pad 18. Test pads 18 are configured to be suitably accessible 
by mechanical probes of a testing apparatus. For example, test pads 18 may be of a relatively 
square shape measuring approximately 330 microns on each side, although it will be appreciated 
that test pads 18 may be of any suitable size that permits a testing apparatus to access a test pad 
for accurate testing. 

Each of input bond pads 16 is electrically coupled to a test pad 18 by a conductive path 
20. Conductive path 20 is typically formed of a conductive metal, such as aluminum, an 
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aluminum copper alloy, and the like. By physically accessing test pads 18, a testing apparatus 
can electrically access and test the circuitry of die 12 that is coupled to the input bond pads 16. 
Accordingly, the structure of the present invention may be used when input bond pads 16 are not 
readily accessible by the testing apparatus. For example, input bond pads 16 may be of a 
5 relatively small size such that suitable contact between the input bond pads and the testing 

apparatus cannot be made. Alternatively, input bond pads may be arranged on the die so as to be 
difficult to access by the testing apparatus. The test pads 18 are preferably configured to be of 
sufficient size such that a testing apparatus may make contact with the test pads in a manner 
suitable for accurate testing of the integrated circuits of the die. In addition, test pads 18 are 
Ml 0 preferably arranged on the die so as to be readily accessible by the testing apparatus. Thus, by 
fi contacting the test pads 18, which are configured to be accessible by a testing apparatus, testing 
f\ of the integrated circuits of the die is not restricted by the size or location of the input bond pads, 
yp As illustrated in Fig. 2, conductive paths 20 extend from input bond pads 16 to a scribe 

jy 22 and from the scribe 22 to the test pads 18. Preferably, conductive paths 20 may extend a 
^15 suitable distance, indicated by "x" in Fig. 2, into scribe 22. In this manner, conductive paths 20 

M :: may be severed at a point within the scribe, as described in more detail below, without adversely 

li | 

^ affecting the physical or electrical characteristics of die 12. Alternatively, the conductive paths 

3 may suitably extend to the periphery of die 12 where they can be severed upon separation of the 

ill 

die from wafer 14. 

20 A method for testing a die using an exemplary embodiment of the die assembly of the 

present invention will now be described. Fig. 3 illustrates die assemblies 76, 78 and 80 that are 
formed on a wafer 30 and are proximate scribe areas 82, 84 and 86. While Fig. 3 illustrates three 
die assemblies formed on wafer 30, it will be appreciated that any suitable number of die 
assemblies may be formed on wafer 30. Each die assembly 76, 78 and 80 has a die 32, 34 and 36 

25 formed in a conventional manner as is well known and widely practiced in the semiconductor 
industry. Each of the die 32, 34 and 36 includes an active portion 38, 40 and 42, respectively, 
surrounded by an inactive portion 44, 46 and 48, respectively. Active portions 38, 40 and 42 
include the integrated circuitry of the die. A minimal amount of integrated circuitry is formed in 
the inactive portions of 44, 46 and 48, although preferably no integrated circuitry that is integral 
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to the functioning of the die is formed in the inactive portions. No integrated circuitry that is 
integral to the functioning of the die is formed in the scribe areas 82, 84 and 86. At least one 
input bond pad 50, 52 and 54 and at least one test pad 56, 58, and 60 are formed in active 
portions 38, 40 and 42, respectively. As illustrated in Fig. 3, input bond pads 50, 52 and 54 are 
connected to test pads 56, 58 and 60 via conductive paths 62, 64, and 66, respectively. While 
Fig. 3 illustrates one test pad connected to one input bond, it will be appreciated that one test pad 
may be connected to one or more input bond pads or, alternatively, one input bond pad may be 
connected to one or more test pads. Conductive paths 62, 64, and 66 are formed to extend from 
input bond pads 50, 52, and 54 to the scribe areas 82, 84 and 86, respectively, and from the 
scribe areas 82, 84 and 86 to the respective test pads 56, 58, and 60. A testing apparatus 74 
having a plurality of mechanical probes 68, 70, and 72 is suitably configured to test die 32, 34 
and 36 at the same time. Mechanical probes 68, 70 and 72 may contact test pads 56, 58, and 60 
on die 32, 34 and 36 and apply a test signal to test pads 56, 58 and 60. The test signal is 
y transmitted from test pads 56, 58 and 60 to input bond pads 50, 52 and 54, via conductive paths 
ij 5 62, 64 and 66, respectively, to test the circuitry connected to input bond pads 50, 52 and 54. 
M j While Fig. 3 illustrates three die being tested by a testing apparatus, it will be appreciated that 

fit 

m any suitable number of die may be tested at the same time by the testing apparatus. 

At some time during testing, it may be desirable to electrically isolate one of the die from 
the remaining die being tested. For example, if die 32 is defective, for example, is a shorted 
20 device that draws high current, it may adversely affect the test results of other die 34 and 36 

being tested. It may also result in damage to mechanical probes 68, 70 and 72. Accordingly, it 
may be desirable to electrically isolate die 32 from die 34 and 36 before or during testing. This 
may be accomplished by severing conductive path 62, such as by laser, thereby isolating the 
circuitry connected to input bond pad 50 from test pad 56. However, if conductive path 62 is 
25 cut at a point on the active portion 38 of die 30, it may become embedded in active portion 38 
and make electrical contact with one or more conductive layers of the die. Such undesirable 
electrical contact will skew the test results for the remaining die 34 and 36. To prevent such 
undesirable electrical contact, it may be possible to form a protective layer above the integrated 
circuitry to prevent the embedded conductive path from contacting the underlying circuitry. 
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However, this protective layer adds additional processing steps to fabrication of the die, thus 
decreasing throughput and increasing fabrication costs. 

In contrast, the die assembly of the present invention permits the conductive path 62 to be 
severed, for example, by laser, in the scribe 82. In this manner, if the conductive path is 
embedded in the insulative material of the scribe, it will not contact any conductive layer of 
active portion 38 of die 32. Accordingly, die 32 will be isolated from die 34 and 36 and any 
signals sent by probe 68 to test pad 56 will not adversely affect the testing of the remaining die 
34 and 36. In addition, the die assembly of the present invention does not require an additional 
protective layer over the integrated circuitry of the die to prevent contact between the conductive 
path and the integrated circuitry. 

It may also be desirable to sever the electrical connection between the test pads and the 
input bond pads when the die is cut from the wafer. For example, during normal operation of the 
die, the test pads, which provide no function after the die is separated from the wafer, may 
adversely affect the capacitance, inductance and resistance of the circuitry of the die. By 
electrically isolating the test pads from the input bond pads, thereby isolating the test pads from 
the circuitry connected to the input bond pads, the adverse effects of the test pads are reduced or 
eliminated. Using the method and structure of the present invention, the conductive paths 20 
may be severed at the periphery of die 12 when die 12 is separated from the wafer 14. In this 
manner, the conductive paths 20 will not become embedded in the active portion of the die and 
thus will not contact any conductive layers of active portion 24 of die 12. Accordingly, the test 
pads will be electrically isolated from the integrated circuitry of the die and the operation of the 
circuitry of the die will not be adversely affected by severing of the conductive paths 20. 

Fig. 4 illustrates another exemplary embodiment of the structure of the present invention. 
A die assembly 100 is formed on a wafer 102. Die assembly 100 includes a die 104 which is 
formed in a conventional manner as is well known and widely practiced in the semiconductor 
industry. Die 104 has an active portion 106 surrounded by an inactive portion 108. Active 
portion 106 includes the integrated circuitry (not shown) of die 104. A minimal amount of 
integrated circuitry may be formed in inactive portion 108, although preferably no integrated 
circuitry that is integral to the functioning of die 104 is formed in the inactive portion. Die 104 
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includes a plurality of input bond pads 1 10 and a plurality of test pads 1 12 formed on active 
portion 106 of die 104. Input bond pads 110 are connected to the integrated circuitry of die 104. 
Each of the test pads 1 12 corresponds to one or more of the input bond pads 110. Alternatively, 
each of the input bond pads 1 10 may correspond to one or more of the test pads 1 12. For 
purposes of clarity, Fig. 4 illustrates one input bond pad 110 connected to one test pad 112. Test 
pads 1 12 are configured to be suitably accessible by a testing apparatus. 

Each one of input bond pads 1 10 is electrically coupled to a test pad 1 12 by a conductive 
path 1 14. Conductive path 1 14 may be formed of the same material as described for conductive 
path 20 of Fig. 2. Conductive paths 1 14 extend from input bond pads 1 10 to the inactive portion 
108 of die 104 and from the inactive portion 108 to test pads 1 12. In this embodiment, 
conductive paths 1 14 may be severed at a point within the inactive portion 108. If conductive 
paths 1 14 become embedded in the inactive portion 108 upon being severed, conductive paths 
1 14 will not make electrical contact with the integrated circuitry of the die. Accordingly, test 
pads 1 12 may be electrically isolated from input bond pads 110 without adversely affecting the 
physical or electrical characteristics of die 104. 

Fig. 5 illustrates yet another exemplary embodiment of the present invention. Die 
assembly 200 is similar to the die assembly 10 of Fig. 2, as die assembly has a die 12 formed on 
a wafer 14. Die 12 includes active portion 24 and inactive portion 26. Active portion 24 of die 
12 includes input bond pads 16 that are connected to the integrated circuitry (not shown) of die 
12. A plurality of test pads 202 are formed on inactive portion 26. Each of the test pads 202 
corresponds to one or more of the input bond pads 16. Alternatively, each of the input bond pads 
16 may correspond to one or more of the test pads 202, For purposes of clarity, Fig. 5 illustrates 
one input bond pad 16 connected to one test pad 202. Test pads 202 are configured to be 
suitably accessible by a testing apparatus. 

Each of the input bond pads 16 is electrically coupled to a test pad 202 by a conductive 
path 204. Conductive paths 204 may be formed of the same material that forms conductive path 
20 of Fig. 2. Conductive paths 204 extend from input bond pads 16 on active portion 24 to 
scribe 22 of wafer 14 and from scribe 22 to test pads 202 formed on the inactive portion 26 of die 
12. Preferably, conductive paths 204 may extend a suitable distance, indicated by "y" in Fig. 5, 



37829.0400\HENSCHD\PHX\1052556.2 



-8- 



Express Mail No. EL426887195US 



into scribe 22. In this manner, conductive paths 204 may be severed at a point within the scribe 
22 without adversely affecting the physical or electrical characteristics of die 12. Alternatively, 
the conductive paths may suitably extend to the periphery of die 12 where they can be severed 
upon separation of the die 12 from wafer 14. 

Fig. 6 illustrates a die assembly 300 in accordance with a further exemplary embodiment 
of the present invention. Die assembly 300 is similar to die assembly 100 of Fig. 4, as die 
assembly has die 104 formed on wafer 102. Die 104 has active portion 106 surrounded by 
inactive portion 108. Active portion 106 of die 104 includes input bond pads 1 10 that are 
connected to the integrated circuitry (not shown) of die 104. A plurality of test pads 304 are 
formed on inactive portion 108. Each of the test pads 304 corresponds to one or more of the 
input bond pads 110. Alternatively, each of the input bond pads 110 may correspond to one or 
more of the test pads 304. For purposes of clarity, Fig. 6 illustrates one input bond pad 1 10 
connected to one test pad 304. Test pads 304 are configured to be suitably accessible by a 
testing apparatus. 

Each one of input bond pads 1 10 is electrically coupled to a test pad 304 by a conductive 
path 302. Conductive paths 302 may be formed of the same material as described for conductive 
paths 1 14 of Fig. 4. Conductive paths 302 extend from input bond pads 1 10 formed on active 
portion 106 to test pads 304 formed on inactive portion 108. Using this embodiment, conductive 
paths 302 may be severed at a point within the inactive portion 108 without adversely affecting 
the physical or electric characteristics of die 104. 

In the foregoing specification, the invention has been described with reference to specific 
embodiments. However, one of ordinary skill in the art appreciates that various modifications 
and changes can be made without departing from the scope of the present invention as set forth 
in the claims below. Accordingly, the specification and figures are to be regarded in an 
illustrative rather than a restrictive sense, and all such modifications are intended to be included 
within the scope of present invention. 

Benefits, other advantages, and solutions to problems have been described above with 
regard to specific embodiments. However, the benefits, advantages, solutions to problems, and 
any element(s) that may cause any benefit, advantage, or solution to occur or become more 
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pronounced are not to be construed as a critical, required, or essential features or elements of any 
or all the claims. As used herein, the terms " comprises, " "comprising," or any other variation 
thereof, are intended to cover a non-exclusive inclusion, such that a process, method, article, or 
apparatus that comprises a list of elements does not include only those elements but may include 
other elements not expressly listed or inherent to such process, method, article, or apparatus. 
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